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A technical solution making racks for rolling multitier stacks more efficient for firing ceramics is presented. A 
rack possesses a horizontal shelf in the form of a quarter-square or -disk and a vertical bearing shape. To in¬ 
crease heat-resistance, decrease mass, and conserve furnace space the shape is hollow with two flat walls 
joined at 90° and additionally connected by a curvilinear, concave, vertical wall. To increase the effectiveness 
of the rack and the stability of the stack the rectilinear faces of the rack are equipped at the base with T-shaped 
protrusions vertically oriented along the faces to form scarf joints with similar protrusions on the rectilinear 
faces of the adjoining supports, while the carrying section of the racks decreases in steps along the vertical po¬ 
sition in the stack. 
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The placement kiln furniture for firing ceramic articles 
has a large effect on the cost-effectiveness of the firing pro¬ 
cess and the quality of the fired articles. For this reason kiln 
furniture designs are being continually improved [1 - 6], 

The most common deficiencies of domestic kiln furni¬ 
ture for multitier firing in stacks is the large mass and inade¬ 
quate heat-resistance of its elements as well as the existence 
of substantial bending stresses, which are due to the weight 
of the upper-lying elements and articles. We shall examine 
some technical solutions which greatly decrease these defi¬ 
ciencies of kiln furniture placement. 

Hollow elements made of heat-resistant steel which are 
insulated from high temperature by several layers of kaolin 
or corundum fabric and (or) fiber, wool, and metal tubular 
screens between the layers can be used to fabricate stacks for 
firing ceramic materials in chamber and shuttle furnaces. The 
defonnation of the elements at temperatures above 1000°C 
can be prevented by pumping air (or other coolant) into the 
elements (heated air can be used to bum fuel or dry molded 
articles). 

A technical solution that increases the carrying capacity 
utilization efficiency of the racks by making stepped racks is 
proposed in [6]. The racks have a constant cross-sectional 
area, decreasing in steps with increasing stack height. This 
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increases considerably the utilization effectiveness of the fir¬ 
ing space in the furnace. 

We shall now consider a rack in a stack for placing (load¬ 
ing) and firing ceramic articles in a furnace (RF Patent 
No. 2037762, 2010), made of refractory materials and cha¬ 
racterized by high cost-effectiveness and operating reliability 
with frequent use in a firing furnace. 

The rack has a horizontal shelf in the fonn of a quarter- 
square plate or disk and a vertical carrying shape, which to 
increase heat-resistance, decrease mass, and conserve firing 
space is hollow and consists of two vertical flat walls joined 
at 90° and additionally joined by a vertical curvilinear con¬ 
cave wall. The flat walls and the curvilinear concave wall of 
the rack form the lower horizontal bearing surface of the rack 

(Fig- 1). 

To increase the effectiveness of the rack described and 
the stability of the stack the flat walls of the rack are 
equipped at its base with F -shaped protrusions vertically ori¬ 
ented along the walls so as to fonn scarf joints with similar 
protrusions from the flat walls of adjoining supports. The 
length of the F-shaped protrusions is somewhat less than that 
of the flat walls of the hollow rack frame in order to allow 
vertical motion and prevent the appearance of additional 
bending stresses in the plates of the stack. This imparts oper¬ 
ational reliability to the stack for placement of ceramic arti¬ 
cles with frequent assembly and disassembly of the stack and 
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Fig. 1. Rack for holding ceramic articles: 1 ) top horizontal shelf; 
2 ) two vertical flat walls joined at 90°; 3) T-shaped protrusions; 
4 ) vertical curvilinear concave wall. 



Fig. 2. Combined rack with four racks joined together for holding 
ceramic articles in a stack. 

permits placing the support plates on the horizontally ori¬ 
ented shelves of the racks in the stack. The possibility of du¬ 
plexing or quadruplexing the racks (Fig. 2) as well as chang¬ 
ing the thickness of their walls (this is easily done if they are 
formed by the pour-off casting method) permits making 
maximum use of the carrying capacity of the racks (by ad¬ 


justing the number of racks per plate and the area of the 
transverse sections of the racks according to their required 
carrying capacity). 

Figure 3 shows the horizontal and vertical sections of a 
multitier rolling stack based on duplex and quadruplex racks 
1 and 2. The support plates 3 are placed between the racks 
for holding ceramic articles 4 placed on them. The walls, 
which are concave along an arc, of the racks make it possible 
to conserve the plate area for loading articles. In each tier of 
the stack carrying articles the plates can be installed with a 
gap (to improve gas transfer, as shown in Fig. 3) or with no 
gap (forming continuous horizontal surfaces along the sur¬ 
face area of the stack). The bottom of the rack in a shelving 
unit with maximum wall thickness rests on the bottom plates 
of the wagon 5 (the bottom row of articles to be fired is 
placed on these same plates). The thickness of the wall (area 
of the carrying cross section) of the racks decreases in steps 
as height increases. 

The cross-sectional area S n = , of a rack in the topmost 
(1st) tier is determined by the expression 

^^,=(G pl + G art )/(aY), 

where S n is the transverse section of a rack, m 2 ; G , is the 
weight of a plate, resting on N racks, N; G art is the average 
total weight of the articles placed on a single plate, N; a — 
admissible load on the material of the rack at firing tempera¬ 
ture, Pa; N — number of racks per plate. 

The cross sectional area S n _ j of the second tier from the 
top is determined similarly: 

Sn^V(G pl + G art ) + NG iack ]/(oN), 

where G rack is the weight of the rack, N. 

The overall expression for the cross-sectional area of a 
rack in the nth row (from above) has the form 

S„ = K G pi + G an) + (« - l)M7 rack ]/(aA0. 

The shelving unit (see Fig. 3) for placing articles is 
formed using T-shaped protrusions of two or four adjoining 
props. Refractory plates are placed on the horizontal shelves 
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Fig. 3. Stack for holding ceramic articles 
with support plates between adjoining 
racks, horizontal and vertical cross sec¬ 
tions: 1 ) duplex rack; 2 ) quadruplex rack; 
3 ) plate; 4 ) article; 5 ) beneath the rolling 
stack. 
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the racks): 1) ordinary rack; 2 ) quadruplex rack; 3 ) plate; 4 ) arti¬ 
cle; 5 ) under the rolling stack. 


of the racks and ceramic articles are placed on the shelves. 
The formation of an assembly-disassembly shelving unit in 
accordance with Fig. 3 is done on the plates 5 beneath the 
rolling stack. 

It is possible to use modified racks which likewise have a 
horizontal shelf in the form of quarter-square plate or -disk 
and a vertical carrying shape, which in order to be able to po¬ 


sition articles freely (not cramped by the racks) is a hollow or 
continuous rectangular shape with T-shaped protrusions 
along the sides (Fig. 4). 

The variants of an assembly-disassembly shelving unit 
shown in Figs. 3 and 4 can be used for heat treatment of ce¬ 
ramic articles in commercial firing furnaces with articles fed 
into them on rolling stacks. 
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